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AROMATIC AND HETEROCYCLIC CARBOXAMIDE DERIVATIVES A3 ANTINEOPLASTIC AGENTS 

successfully treat the various Hods of ZZn Z^fJ™^"™ f ° m ° f chemotherapy to 

Hete^ Tnese include 

alkaloids (U.S. Patent 4,687.030) and fndo^^ derivab ' ves of ind °'* 

^srcisis b c r n ,ound in ^ s^sr 4,731,366) - 

It has now been found that compounds of the formulae WV 
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dKC^JalkylcJbamyl. phenyl ^fluoroohenv ml h Ch,0 ~' bromo - nifr0 - tri«uorometyl, carbamyl. N.N- 
50 (C-CsJa^Y is taSSTKSSS^ hydroxyphenyl. oyano. cyclohexyl or hydroxy 

cyano. fluoro. chloroTbTmofi Sd^hS'SnSe^rmTf ^ * " hydr09e "' 
is hy d ro 9 en. fluoro, chloro. bromo or ££££ ttEZXSEl* ** 2 
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4 MCH-) fNH) Jc-N-R 4 or -(Q)-(CH,) NR 4 R 5 

* * n in j^g 4\ p 

where n is an integer of 0 to 2; m is an integer of 0 to 1; R 3 , R 4, and R s are each hydrogen or (Ci-C3)aikyl; 

w Q is CH 2 , 0, NR 4 or S; p is an integer of 2 to 3; R* and R 3 when taken together with the nitrogen to which 
they are attached are" piperldino, pyrrolldino, morpholino, thiomorpholino, piperazino or 4-<Ci-Cs)- 
akylpiperazino; R 1 is hydrogen or methyl; R 2 is hydrogen, (Ci-C^alkyl, nitro, cyano, trifiuoromethyi, fluoro, 
chloro or bromo; and R s is (Ci-Cajalkyl, (Ct-C3)alkoxycarbonylmethyi, with the proviso that in compounds 
of formula I, R is at the m or p position to the carbonyi attachment and when Q is 0, NR 4 or S, p is 2 to 3, 

*5 are antitumor agents. 

Preferred in this group of compounds are those of the formula II, where R is 



20 



23 



N 

II 4 
c n m | - 
R 



where n is 0. m Is 1 , R 3 , R 4 and R s are each hydrogen, W is hydrogen, R* is hydrogen and R 2 is hydrogen, 
(Ci-Ci)aikyi or bormo. Especially preferred within this group are compounds where X is 6-trifluoromethyl 
and Y and R 2 are each hydrogen; where X is 5-fluoro. Y is hydrogen and R 2 is i-propyl; where X and Y 
taken together are 4,5-benzo and R 2 is hydrogen; where X is 4-methoxy, Y is hydrogen and R 2 is ethyl; 

30 where X is 5-fluoro, Y is hydrogen and R 2 is methyl; where X is 5-fluoro, Y is hydrogen and R 2 is methyl; 
where X is 5-fluoro, Y is 7-fluoro and R 2 is ethyl; where .X is 4-fluoro, Y is 7-methyl and R 2 is ethyl; where X 
is 6-cyano, Y is hydrogen and R 2 is methyl; where X is 5-chloro, Y is 6-methyl and R 2 is hydrogen; where X 
is 7-trifluorometyl, Y is 6-chloro and R 2 is hydrogen; where X is 6-phenyl, Y is 4-methoxy and R 2 is 
hydrogen; where X Is 5-fluoro and Y and R 2 are each hydrogen; where X is 5-chloro, Y is hydrogen and R 2 

35 is methyl; where X is 5-fluoro, Y is hydrogen and R 2 is ethyl; where X is phenyl and Y and R 2 is ethyl; 
where X is phenyl and Y and R 2 are each hydrogen; where X is 5-fluoro, Y is 6-fluoro and R 2 is hydrogen; 
where X is 4-methyl. Y is 5-chloro and R 2 is hydrogen; where X is 5-fluoro, Y Is 6-bromo and R 2 is 
hydrogen; and where X is 5-fluoro, Y is hydrogen and R 2 is bromo. 
Also preferred are compounds of formula II, where R is 

40 

N 

II 4 

45 -(CH-) (NH) m ON-R* 

R 



where n is 0, m is 1, R\ R 3 . R 4 and R s are each hydrogen and R 2 is (Ci -Chalky I. Especially preferred 
within this group is the compound where X is 7-fluoro. Y is 6-fluoro, W is 4-methoxy and R 2 is ethyl. 

A third preferred group of compounds are those of formula II, where R is 
-(QMCH 2 ) P NR 4 R 5 

where p is 2. R 4 and R 5 are each hydrogen or (G-Ca)alkyl and R 1 and R 2 are each hydrogen. Especially 
preferred within this group are compounds where Q is S, R 4 and R s are each hydrogen, X is 6-phenyl and 
Y and W are each hydrogen; where Q is NH, R 4 and R s are each hydrogen, Z is 6-phenyl and Y and W are 
each hydrogen; where Q is S, R 4 and R s are each hydrogen, X is 5-fluoro and Y and W are each hydrogen; 
and where Q is NH, R 4 and R 5 are each methyl. X is 6<yano and Y and W are each hydrogen. 
A fourth group of preferred compounds are those of formula I, where Z is hydrogen and R is 
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X 



20 



25 



is hydrogen. wn n y aro 9 9n and where X is 5-fluoro. Y is 6-fluoro and W 

muSlSS ° f Pfef9rred C ° mpounds *■ 4,1089 of formu,a ' wher ° " h 

ista^ SSSK ? >S * * ^o 9 e, w 

where X is S^oro. Y JeJLo ff E2E 0 J^«^JES ** 9 T W ** 
chloro. Y is 6-chloro. H» is ethyl. Q is NH, p s 3 and Jn « f ' a ^ MCh meth y' : X is 5- 

hydrogen, i S ethyl. Q is NH p is 3 andll* an d rs " ? *! 8aCh methy,: where X Is 6-cyano. Y is 
* is ethyl. Q is NH "p te 2 JJ & and togeS^T^T X * Y is h ^e 

-Se^ which compnses 

a pharamaceutlcally acceptable saTZeS C ° mP ° Und S9,ect6d from <°™lae WV or 

.n designing the substtuems such definitions as (CCs^i mean alley, of one to five carbon atoms. 

Also considered as part of this invention are compounds of the formula 
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where W. X. Y. 2. R and R* are as defined herein and R» is 
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R 3 

N 

-(T)-(NH) C-N-R 4 



where T is -OCHaCiV, -SCH 2 CH2-, -(CH 2 ) P - or a bond, and m, p, R 3 , R 4 and R s are as defined herein. 

1< > The compounds of formulae 1 and II are prepared by the" acylation of the appropriate 2-aminoben- 
zothiazole with a carboxy activated benzoic or thiazolyi carboxyiic acid. 

The activated acid can consist of an acid halide or an activated ester or mixed anhydride. The preferred 
acylating agent is either the N-hydroxy-succinimide ester or the acid chloride. 

The coupling reaction can be achieved by contacting one mole of the appropriate benzoic or thiazolyi 

is carboxyiic acid N-hydroxysuccinimide ester hydrochloride with from 1 to 2 moles of the requisite 2- 
aminobenzothiazole and about .01 mole of hydroquinone in a reaction-inert solvent such as dimethylfor- 
mamide, dimethylsuifoxide. or N-methyl-2-pyrrolidone. The reaction is heated in the dark for about 1 to 36 
hours at a reaction temperature of 20-180* C. 

On completion of the reaction, the reaction mixture is diluted with methanol, filtered, if necessary, and 

20 the filtrate applied to the protonated form of an ionexchange resin (pH 5-6) such as GC 50 (Aidrich 
Chemical Co., inc.). The resin-product complex is then washed sufficiently with methanol, water, dimethyl- 
suifoxide, dimethylformamide or acetonitrile or mixtures thereof, to remove ail the remaining, unreacted 2- 
aminobenzothiazoie. 

The product is freed from the resin complex by treating the complex with a 0.1-0.01 molar solution of 
25 an acid such as hydrochloric acid, hydrobromic acid, methane sulfonic acid, lactic acid or acetic acid in 
such solvents as water, methanol or acetonitrile. The wash liquids are combined and concentrated. The 
product, isolated as the salt of the acid wash, precipitates as the solution is concentrated, and is collected 
by filtration. Further purification can be carried out by recrystallization from such solvents as dimethylfor- 
mamide, tetrahydrofuran, ethyl acetate, dimethylsuifoxide, N-methyl-2-pyrrolidone or methanol or mixtures 
thereof. 

A modification of this procedure comprises contacting one mole of the requisite acid N-hydroxysuc- 
cinimide ester, or optionally an acid addition salt, with 1.0-2.0 moles of the corresponding 2-aminoben- 
zothiazole hydrochloride, .01 mole of hydroquinone and, if required, .01 mole of 4-dimethylaminopyridine in 
a reaction-inert anhydrous solvent such as dimethylformamide, dimethylsuifoxide, tetrahydrofuran, ethyl 

35 acetate, benzene, toluene, acetonitrile or N-methyl-2-pyrrolidone or mixtures thereof. The reaction time is 
about 1-36 hours depending on the reaction temperature, which is from about 20-180* C. 

On completion of the reaction, the reaction mixture is allowed to cool to room temperature, and the 
precipitated solid, which is usually an acid addition salt of the desired product, is filtered. The filtrate, 
containing the remainder of the product, is adjusted to a pH of about 7-9 using such bases as pyridine, 

40 aqueous alkali bicarbonates, alkali carbonates or alkali hydroxides, and the product, in neutral form, isolated 
by filtration or extraction with a water-immiscible solvent such as ethyl acetate, methylene chloride, 
chloroform or diethyl ether. The isolated product can subsequently be converted to an acid addition salt by 
treating a solution of the neutral product with a equivalent of an appropriate inorganic or organic acid. The 
originally obtained acid addition salt can be crystallized from any one of the previously mentioned 

45 recrystallizing solvents, or it can be converted to the neturai compound by adjusting an aqueous solution of 
the salt to a pH of 7-10 and isolating the neutral product as described above. 

A second modification of the process for preparing the compounds of formulae I and II comprises, 
initially, containing one mole of the appropriate benzoic or thiazolykl carboxyiic acid with one mole of N-, 0- 
bistrimethylsiiyl acetamide in tetrahydrofuran at elevated temperatures until the mixture is homogeneous, 

90 followed by the addition of 2 moles of thionyl chloride. The resulting acid chloride coupling reagents may 
precipitate as acid addition salts. 

Alternately, the acid chlorides can be prepared by heating the appropriate acids with a large excess of 
thionyi chloride, in an suitable solvent such as tetrahydrofuran, followed by concentration under vacuum to 
obtain the desired intermediate acid chloride hydrochloride salt. 

55 The above mentioned acid chlorides are generally employed in the next coupling reaction without 
purification. In practice, one mole of the acid chloride hydrochloride is treated with 1.0-4.0 moles of the 
desired 2-aminobenzothiazole in a reaction-inert solvent such as those mentioned previously when an 
activated ester was employed instead of an acid chloride. The reaction is carried out at room temperature 
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with a reaction time of 1-24 hnn« Th* ^m.i^^ , « 

"•P^-nadd.dS^^^^ 

tumor has torn shorn 10 t» ™ZST ? 1 *»™t*Mic and anfflunor agents. This 

« selected tor Its high t^SZSSEE**" ^ " BM * K " *» — 
The test is carried out as follows: 
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4. By this formula, compounds which have a value for T/r s mao/ u • t 

days. ^ y ?r^C 6 n.: ^ - «— <"»> '» 

The compounds d th, p„ sern ,„ ve „ 0<)l , can „, „ ^ by ^ ^ ^ ^ 
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parental routes of administration. In general, these antitumor compounds are normally administered orally in 
dosages ranging from about 6 mg to about 400 mg per kg of body weight per day and 1 mg to about 200 
mg per kg variations will necessarily occur depending upon the condition of the subject being treated and 
the particular compound being administered. It is to be noted that these compounds may be administered 

5 in combination with pharmaceutical^ acceptable carriers by either of the routes previously indicated, and 
that such administration can be carried out in both single and multiple dosages. 

The novel compounds of the invention can be orally administered in a wide variety of different dosage 
forms, i.e., they may be formulated with various pharmaceutical^ acceptable inert carriers in the form of 
tablets, capsules, lozenges, troches, hard candies, powders, sprays, aqueous suspensions, elixirs, syrups, 

io and the like. Such carriers include solid diluents or fillers, sterile aqueous media and various non-toxic 
organic solvents, etc. Moreover, such oral pharmaceutical formulations can be suitably sweetened and/or 
flavored by means of various agents of the type commonly employed for such purposes. In general, the 
compound of this invention are present in such oral dosage forms at concentration levels ranging from 
about 0.5% to about 90% by weight of the total composition, in amounts which are sufficient to provide the 

75 desired unit dosages. 

For purposes of oral administration, tablets containing various excipients such as sodium citrate, 
calcium carbonate and calcium phosphate may be employed along with various disintegrants such as 
starch and preferably potato and tapioca starch, alginic acid and certain complex silicates, together with 
binding agents such as polyvinylpyrrolidone, sucrose, gelatin and acacia Additionally, lubricating agents 

20 such as magnesium stearate, sodium lauryl sulfate and talc are often very useful for tabletting purposes. 
Solid compositions of a similar type may also be employed as fillers in soft and hard-filled gelatin capsules; 
preferred materials in this connection would also include lactose or milk sugar as well as high molecular 
weight polyethylene glycols. When aqueous suspensions and/or elixirs are desired of oral administration, 
the essential active ingredient therein may be combined with various sweetening or flavoring agents, 

25 coloring matter or dyes and, if so desired, emulsifying and/or suspending agents as well, together with such 
diluents as water, ethanol, propylene glycol, glycerin and various like combinations thereof. 

In addition to being antitumor agents, the compounds of this invention are also protease inhibitors and 
have application as anti-plasmin agents. 

Plasmin. an enzyme existing in the blood, is the result of the action of plasminogen tissue activator on 

30 the proenzyme plasminogen. Plasmin plays an important role in capillary blood flow and in the dissolution 
of fibrin. However, when this enzyme is present in abnormal amounts it causes hemorrhagic diseases. In 
such cases, the sue of anti-plasmin agents is extremely important. The compounds of the present possess 
this anti-plasmin activity, which can be readily demonstrated by the assay of H. Zimmerman, et al. t Proc. 
Natl. Acad. Sci., 75, 750 (1978). 

35 The compounds of the present invention can be administered as anti-plasmin agents by either the oral 
* or parental routes of administration. In general, these anti-plasmin compounds are normally administered 
orally in doses ranging from about 6 mg to about 400 mg per kg of body weight per day and 1 mg to about 
200 mg per kg of body weight per day when given parenterally; variations will necessarily occur depending 
upon the condition of the subject being treated and the particular compound being administered. It is to be 

40 noted that these compounds may be administered in combination with pharmaceutically acceptable carriers 
by either of the routes previously indicated, and that such administration can be carried out in both single 
and multiple dosages. 

As antipfasmln agents, the compounds of the present invention can be administered orally in the same 
form as when administered as antitumor agents, making use of tablets, capsules, lozenges, troches. 
45 powder, aqueous suspensions and the like. 

The following examples illustrate the invention but are not to be construed as limiting the same. 



EXAMPLE 1 

50 



4-Guanidlno-N-(6-nitrobenzothiazol-2-yl)benzamide hydrochloride (l,X = 6-N0 3 ; W and Y = H; Z = H; m = 1 ; n = 0, 

Ind R* t R* and"R^H) 

55 

To a stirred, cold (-5* C) solution of 1.07 g. of 4-guanidinobenzoic acid hydrochloride and 740 mg. of 1- 
hydroxyben20triazole in 8 ml. of dimethylformamide was added 1.12 g. of dicyclohexylcarbodiimide in one 
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portion. After two hours at 0* C 9SO mn «f o 

was sirred at room tempera^ 2 ^X^lT^L^T^ fc ~*" «*» 

-onexchange resin GC 50 m* form) t*. 1? * aS .. fi,tered filtrate apolied to m « 

until the washliquid became a^l^Z Tw^JZS.^ "** and SUffiden ' 

from the column using a .05 M hydrochloric ad I Sol 'S r ^ "* Pr0duct was *« 

are comb,ned. concentrated todryness and 4^^^!*?? P ^ 



EXAMPLE 2 



the dark under an inert atmosphere at 175 'ci Z <in 1 L . i N -™%l-2-pyrrolidone was stirred in 
- temperature, diluted with 300 * e *ZfJZ Z™Z nto* T*" mb * W W3S ^ ,ed to ™ 

•onexchange resin (H + form) and me fJSuSllS^^JS ""f^ With 500 * of GC 50 
res,n was washed several times with niiMnor^^ ? 1Mo ml - of «**«. The 

the washings were colorless. The basic ma.enal wi Ited i™ and washed «ith methanol until 

methanol. The fractions containing the ^ZrenmZLT* -01 M solution of hydrochloric add in 
• forms. The product was filtered L dri* to gi^To of t^f^^ - 222 un «' * ***** 
Example 1 . TO ra 9 ' ve 2215 9- of mater,a ' essentially idenfcaTto that obtained in 

30 EXAMPLE 3 

40 dlmethylsulfbxJde and methanol. The oriotoai fE * 8 l ,. S0,Ws W3Shed wiUl a srr >a" amount of 
vacuo to 100 ml. and applied to a 5 rSm Sl£?li T^" 9 * WSre COmb,ned 80(1 concentrated in 
rising form, 9^ iTZ^^^^Tj^ T G ° 50 

colorless. Subsequently, a .01M hydrachtorW ^ sZon^n rn^nT ^ Un " Wash *«* «» 
The P H neutral fractions are collected wSSLS ^l, T US6d to e,ute 1,16 basic P™*"*. 

« Soxhlet exfractor apparatos. 5, g. £ ™S £^^^^1 ^ "* 3 

EXAMPLE 4 
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EXAMPLE 5 




10 



7S 



20 



and ether (20 ml.) and dried. 2 s g S " CC * ss,ve * ( 10 "»•>■ methanol (20 ml.). .the™, ,20 ml.) 

coolad 10 room Bmpwanjrs. diluted .1 eciiTSZT homogerwa,,. n» mixture was 

g^r^^^ ^g ^~^n 



EXAMPLES 



, t **^ ht> Tr'" — „„„ 

Z*H;n = l; R 3 , R* andlvajj} ■ 



in the dark under an inert 112 * Z i '"J 0 ^ 0, ^* m8 ^'- 2 ^ 0| Wone was stirred at 180* C 
temperature, diluted Sth <So mTofmX™ . h 17,9 reaCti0n mixture was c «"* to room 

and me flitrate conceTaZo 00 t " f JSS,? * ? minUt6S - ^ S ° Kd8 
ionexchange resin. The resin was ^.3 3nL2i2*l ! 8 °° lumn Containin 9 GC 50 <" + form) 
as material was then eluted with ™^\. m9thano, " nW things were colorless. The column 

containing the pSuS £n ^liLj^SS ° metha "^'fonic acid in methanol. The fractions 
using a LJ^S^^T^ST^ !^ " d »° resWue ^tallized from methanol 



EXAMPLE 7 



50 



weCCd: PraCedUre °' ^ 6 ^ Startn9 ^ 1,19 reagents, the foliowing compounds 
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m.p 



• 9 



3# 



TO 



x X * 

6-»0 2 '' H H 213-319 dec. 

6-N0 2 4-CH 3 0 H 233-289 dec. 

6-CF 3 H H 219-221 

6-CONH^ K H 193-195 



EXAMPLE 8 



rs 

3»Guanidinomethyl-N-(6-pheny(ben20thia2ol-2-yl)ben2amid9 hydrochloride (I, Xs6-CsHs; W and Y = H; Z = H; 

n = 1;m = 1; R 3 , R 4 andW^H) 

20 A suspension of 5 g. of 23-guanidinometylbenzoic acid N-hydroxysuccinimide ester hydrochloride, 8.8 
g. of 2-amino-6-phenylbenzothiazole and 500 mg. of hydroquinone in 15 ml. of N-methyl-2-pyrrolidone was 
stirred at 130* C in the dark under an inert atmosphere for 6 hours. The reaction was cooled, diluted with 
200 ml. of methanol, added to 250 g. of GC 50 ionexchange resin (H + form) and te pH adjusted to 5 with 
pyridine. The resin was washed with methanol until the wash liquid was colorless. The basic product was 

25 eluted with a solution of .01 N hydrochloric acid in methanol. The fractions containing the product were 
combined and concentrated under vacuum. The residual product was recrystallized from methanol. 22. g., 
m.p. 180* C. 

In a similar manner was prepared 3-guanidinomethyi-N-(6-nitrobenzothiazol-2-yl)benzamide hydrochlo- 
ride, m.p. 295-300* C dec. 



30 



3S 



EXAMPLE 9 



2-Guanidino"N-(5-fluorobenzothiazo(-2"yi)thiazole-4-carboxamide (II, X = 5-F; W and Y» H; R 1 = H; R 2 « H; n = 0; 

m = 1; R 3 , R*. and R 5 g H) 

40 A suspension of 42.86 g. of 2-amlno-5-fluorobenzothiazole hydrochloride, 66.95 g. of 2- 
guanidinothiazole-4-carboxylic acid N-hydroxysuccinimide ester hydrochloride and 100 mg. of hydroquinone 
in 300 ml. of N-methyf-2-pyrrolidone was heated in the dark with stirring and under an inert atmosphere at 
125* C for 8 hours. The reaction mixture was cooled to room temperature and diluted with 500 ml. of a 5% 
aqueous sodium bicarbonate solution. The resulting precipitate was filtered, washed with water (3 x 500 ml.) 

45 and dried. The crude product was recyrstalllzed twice from pyridine, 22.5 g., m.p. 290-291 * C. 

In a similar manner was prepared 2-guanidino-N-(5-chloro-6-methylbenzothiazol-2-yl)thiazole-4-carbox- 
amlde, m.p. 286-287* C. dec. 

50 EXAMPLE 10 



2-Guanidino-N-(5-fluorobenzothiazol-2-yl)thiazole-4-carboxamide hydrochloride (II, X»5-F; W and Y 3 H; R'-H; 
M R 2 = H; n = 0; m = 1; R 3 , R* and R 5 =H) 



The procedure of Example 9 was repeated using 4.08 g. of 2-amino-5-fluorobenzothiazole hydrochlo- 

11 
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nde, 6.37 g. of 2-guanidinomiazole-4<art>oxylic acid N-hydroxysuccinimide ester hydrochloride and 10 m« 
mTFT?!? 2° T L ° f ^^"Py^'Wone. After the reaction was cooled, the reaction mixture wS 
diluted with 1.5 I. of ether causing the separation of an oily precipitate. The ether was decanted and the 
residual o.l d.ssolved in 100 mi. of dimethylsulfox.de and SO ml. of methanol. The resulting solution was 
added slowly to 2.5 I. of ether with stiffing. The resulting precipitate was filtered and dried 67 a A samnle 
was purified by trituration with methanol. m.p. 279-280 *C. ' ' a - ns<a,,p19 



10 



EXAMPLE 11 



75 



2-Guanidino-N -(5-fluorobenzothiazol-2-yl)thia2ol9-4-carboxamide sodium salt (II. X=5-F; W and Y = H: R' = H; 

~~ ff = H;n=0;m«1;ff, R 4 anol^H) : 1 1 



A solution of 3.36 g. of the product of Example 9 In 35 ml. of diemethylsulfoxide was treated with 540 
mg. of sodium methoxide in 5 ml. of methanol. After stirring for ten minutes the solution was diluted with 
diethyl ether until a precipitate started to form. After stirring for 30 minutes the solids were filtered, washed 
30 with a small amount of water, then ethanol and diethyl ether, and dried, m.p. 260-262 'C. 

A similar formation of the sodium salt from the product of Example 10 was carried out using two 
equivalents of sodium methoxide per mole of hydrochloride. * 

25 EXAMPLE 12 

Employing the procedure of Example 10. and starting with the appropriate reagents, the followinq 
compounds were prepared as their indicated acid addition salt 

30 

X J5 H , N , ' M / M w NH -"-»H 2 

H 12 



40 



46 



50 



55 
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EXAMPLE 13 

5 

Employing the procedure of Example 11, and starting with the appropriate starting materials, the 
sodium salt of the following compounds were prepared: 



10 



15 




20 


X 


Y 
H 


W 

a 


2 

R 
H 


m.p. , °c 




6-F 


H 


H 


H 


250 dec. 




6-CH 3 0 


H 


B 


H 


259-261 


25 


4-C1 


H 


H 


H 


285 dec. 




e-CONHj 


H 


H 


. H 


265 dec. 




6-CH 3 CH 2 0 


H 
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30 


6-CH 3 


H. 


B 


• H 


260 dec. 




6-(CH 3 ) ,CH 
5-CH 3 0 


H 

S-CH 3 0 


a 
a 


a 

H 
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230 dec. 


35 
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H 
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5-C1 
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40 


7-CF 3 
5-P 


H 
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a 
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a 
a 
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275 dec. 




5-CF 3 
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45 
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50 
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55 
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EXAMPLE 14 

Using the procedure of Example 9 and starting with the requisite reagents, the following compounds 
5 were synthesized: s ^ 4 

x4r n n ^In/ hhcnh 2 
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EXAMPLE 15 
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2-Guanidino-N-(3-mathyl-6^ (Hl t x = 6-N0 2 ; W and Y*H; R 1 =CH 3 ; 

R* = H; nsQ; m sl; R 3 , R» and R 5 =H) and 2^uanidino-N^ethyl-N-(6-nitrob^n20trt^ 

amide (II, X = 6-N0 2 ; W and Y ■ H; R* = CH 3 ; R 2 = H; n = 0; m =» 1 ; R\ R» and R* =» H 



1 Q 
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To a solution of 2.0 g. of the sodium salt of 2-guanidino-N-(6-nitrobenzothiazol-2-yl)thia20le-4-carbox- 
amide in 20 ml. of N-methyl-2-pyrrolidone was added 739 mg. of methyl iodide. After stirring for 72 hours, 
5 the mixture was poured into 100 ml. of diethyl ether and filtered. The solids were triturated with 75 ml. of 
dimethylsulfoxide to give 1.01 g. of the compound related to III, m.p. 350* C dec. The triturate was diluted 
with methanol and the product precipitated with diethyl ether, yielding the isomer related to II, 215 mg. t m.p. 
272-274* C. 

10 

EXAMPLE 16 



ya-(Aminoethylthio)"N-(6-phenylben20thia2ol-2-yl)thia20le*4-carboxamide hydrochloride (II, X = 6-phenyl; Y, W, R 1 

and R 2 *H;Q 3 5;p = 2and R* and fiT^H 



20 A. 2-(t-butoxycarbonylaminoemylthio)-N-(6-phenylbenzothia2Ql-2-y<)thiazole-4^arboxamide 



A stirred suspension of 3.8 g. of (2-<t-butoxycarbonylaminoethylthio)thiazole-4-carboxylic acid N-hydrox- 
ysuccinimide ester, 2.36 g. of 2-amino-6-phenylbenzothiazole and 200 mg. of 4-dimethylamino-pyridine in 
25 60 ml. of ethyl acetate was heated to reflux for 15 hours. The reaction mixture was cooled and concentrated 
to 10 ml. The precipitated product was filtered and recrystallized from ethyl acetate, 2.04 g., m.p. 171- 
173' C. 

In a similar manner were prepared: 2-(t-butoxycarbonylaminoethylthio)-N-{5-fluorobenzothlazol-2-yl)- 
thiazole-4-carboxamide, m.p. 198-199* C. and 2-(t-butoxycarbonylaminoethylthio)-N-(3-methyl-5- 
30 fluorobenzothiazol-2-yl)thiazole-4-carboxamide, m.p. 204-205* C. 



B. 2-(aminoethylthio)-N-(6-phenylbenzothiazol-2-yl)thiazole-4-carboxamide hydrochloride 

35 

A suspension of 2.04 g. of the product of Example 16A in 8 ml. of trifluoroacetic acid was. stirred in 
room temperature overnight The solvent was removed In vacuo and the residue suspended in 300 ml. of 
ethyl acetate. The suspension was washed successively with 5% sodium bicarbonate solution (3 x 100 ml.), 
water (2 x 100 ml.) and a brine solution (100 ml.). The organic layer was dried over sodium sulfate and 
40 concentrated to dryness,. The residue was dissolved in a small amount of 0.1 N methanolic hydrochloric acid 
and the precipitated solid filtered and dried, 840 mg., m.p. 266-267* C. 

In a similar manner were prepared: 2-(aminoethylthio)-N-(5-fIuorobenzothlol-2-yl)thiazole-4-carboxamide 
hydrochloride. m.p. 261-263* C. dec. and 2-(aminoethyithio)-N-(3-methyl-5-fluorobenzothiazol-2-yl)thiazole- 
4-carboxmaide hydrochloride, m.p. 276-277* C. dec. 

45 

EXAMPLE 17 



50 

2-(Ofmethylaminoethylamino>N-(8-cya^ (II, X = 6-CN; Y and W = H; R 1 

and R 2 - H; Q 3 NH; p 3 2; and R 4, and R» 3 CH 3 ) 



55 To a suspension of 288 mg. of oil free sodium hydride in 20 ml. of dry dimetylformamide was added 
2.19 g. of 2-amino-6-cyanobenzothiazole. After stirring for 40 minutes, 1.52 g. of ethyl 2- 
(dimethylaminoethylamino)thiazole-4-carboxylate was added in 3 ml. of dry dimethylformamide and the 
reaction mixture allowed to stir for 24 hours. The reaction mixture was diluted with watec (200 ml.) and 



19 



EP 0 343 893 A1 



extracted with diethyl ether (3 x 250 ml.). The aqueous layer was adjusted to pH 7 with 1N hydrochloric 
acid and the precipitated product filtered. The solids were dissolved in 30% methanol-chloroform. dried 

Over DOtaSSium earhnnafo anri rnnronfrafoH fr» Hnma^ oco * tu-. ■ _ 

* . *~ «. 7 ..www, www a . i lig uuuo jjruauci was cnromatographed 

on 300 g. of silica gel using 5% methanol-chloroform and 240 tubes. Tubes 148-240 were combined and 
concentrated to give 510 mg. of the desired product, m.p. 201-203 ' C. 



EXAMPLE 18 



2-(Dimethylaminoethylamino)*N-(6-ph^ ( „ t x «6-0; Y and W = H; R 1 

and R Z = H; Q = NH; p = 2; and R* and R 5 ^CH^ 1 % '~ 

75 

Following the general procedure of Example 17, 5.58 g. of 2-amino-6-phenylberuothiazole, 3.0 g. of 
ethyl 2-(dimethylaminoethylamino)thiazole-4-carboxylate and 592 mg. of oil free sodium hydride gave 2 89 
g. of product after chromatographing. This materiaJ was further purified by recrystallization from acetonitrile 
2.22g„ m.p. 172:174 C. 



20 



EXAMPLE 19 



25 

2-(Dimethyiaminoethylamino)-5^ ^ X=6-CI; Y-5-CI* 
W=H; R> = H; R^CsHs; Q-NH; p = 2; and R+ and R* ^Ch7 1 1 1 

30 Following the general procedure of Example 17, 894 mg. of 2-amino-5,6-dichlorobenzothiazole. 1.07 g. 
of ethyl 2-(dimethylaminoethylamino)-5-ethylthia20le-4-carboxylate and 108 mg! of oil free sodium hydride 
in 25 ml. of dry tetrahydrofuran were refluxed for 16 hours to give, after chromatographing on silica gel, 460 
mg. of the desired product m.p. 199-201 * C. 



35 



EXAMPLE 20 



^-(Pimethylaminopropylamino)-5-ethyl-^ (U t x = 6-CI; Y-5- 

~" CI; W * H; R' = H; ■ Cg H 3 ; Q = NH; p = 3; and R+ and R* = CH 3 

In a manner similar to Example 19, 1.10 g. of 2-amino-5,6-dichlorobenzothiazole, 1.43 g. of 2- 
4S (dimethylaminopropylamino)-5-ethylthia2ole-4-carboxylate and 144 mg. of oil free sodium hydride in 30 mi. 
of dry tetrahydrofuran gave 1.05 g. of product m.p. 189-191 # C. 



EXAMPLE 21 



so 



2-(Dimethylaminopropylamino)-5-ethyl-N-(6^ (II, x = 6-CN; Y-H; 

~~ W = H; R 1 = H; R z = C? Hs ; Q = NH; p = 3; and R» and R 5 =CH 3 

55 

In a manner similar to Example 17. 673 mg. of oil free sodium hydride, 4.91 g. of 2-amino-6- 
cyanobenzothiazole and 4.0 g. of ethyl 2-(dimethylaminopropylamino)-5-ethylthia2ole-4-carboxylate in 65 ml. 
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of dry dimethylformamide gave, after reacting at room temperture for 48 hours, 1.10 g. of oroduct mo 
159-161 C. p * 



EXAMPLE 22 



2-(Piperidinoethylamino)-N-(6-cyanobenzothi^ (|| t X = 6-CN; Y-H; W = H; R 1 =H; 
10 ~~ [ R Z = H; Q = NH; p = 2: and R 4 ,R> = -(CHafc ") 1 '' 1 1 

Using the procedure of Example 17, 878 mg. of oil free sodium hydride, 4.95 g. of 2-amino-6- 
cyanobenzothiazoie and 4.0 g. of etyl 2-(piperfdinoethylamino) thiazole-4-carboxylate in 65 ml. of dry 
75 dimethylformamide gave 2.0 g. of product, m.p. 230-232* C. 



EXAMPLE 23 

20 

2-Aminomethyl-N-(6-n-butylben20thia2ol-2-yl)thiazole-4-carboxamide h ydrobromide (II, X = n-CiH*; Y»H; W = H; 

R 1 =H; R 2 = H; Q = CH 2 ; p«0; and R+ and R 5 = H) 1 

25 

A. N-(4^thoxycarbonylthiazol-2-yl)benzamide 

A solution of 19.02 g. of benzoylthiourea and 19.12 g. of ethyl bromopyruvate in 200 ml. of ethanol was 
oo refluxed for 2 hours. The solvent was removed in vacuo and the residue partitioned between ethyl acetate 
(1 liter) and 20% aqueous sodium carbonate" (400 ml.). The organic layer was separated, washed 
successively with 20% aqueous sodium carbonate (3 x 400 ml.), water (2 x 400 ml.) and a brine solution (2 
x 400 mi.) and dried over sodium sulfate. The solution was concentrated to about 50 ml. and the 
precipitated solids filtered and dried, 20.16 g. t m.p. 146-147* C. 

35 

B. 2-aminoethylthiazole-4<:arboxylic add hydrochloride 

The product of Example 23A (19.16 g.) was added to 25 ml. of concentrated hydrochloric acid and 
40 refluxed for 2 hours. The reaction mixture was cooled and the product filtered and dried, 11.8 g. m.p. 281- 
282* C. 



C. 2-(t-butoxycarbonytam?nomethyi)thiazole-4-carboxylic acid 

45 

To a cooled (10* C.) solution of 2.5 g of the product of Example 238 in 25 ml. of dioxane was added 
10 ml, of 3N aqueous sodium hydroxide solution and the solution stirred for 30 minutes at 10* C. t- 
8utoxycarbonSc acid anhydride (3.27 g.) was added to the reaction mixture, which was then stirred for 6 
hours. The mixture was allowed to warm to room temperature and the solvent removed in vacuo . The 
so residue was dissolved in 200 ml. of water which was then extracted with ethyl acetate (4 x^TrnT). The 
organic layer was discarded and the aqueous acidified to pH 2 with citric add. The aqueous was extracted 
with ethyl acetate (4 x 300 ml.) and the extracts combined and extracted with water (2 x 100 ml,) and a 
brine solution (1 x 150 ml.). The ethyl acetate was dried over sodium sulfate and concentrated to 25 ml. 
The product was filtered and dried, 2.9 g„ m.p. 185* C. 

55 

D. succinimido 2-(t-butoxycarbonylaminomethyl)thiazole-4«carboxylate 
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To a solution of 1.75 g. of the product of Example 23C In 10 ml. of tetradhydrofuran was added 940 
mgj>f N-hydroxysuccinimide and the solution cooled to <10* C. In an Ice bath. Dlcyclohexylcarbodilmlde 
(1.67 g.) was added to the reaction mixture, which was then stirred for 16 hours under nitrogen. The solids 
were filtered and the solvent removed in vacuo , the residue was taken up in 800 ml. of ethyl acetate and 
washed with 10% aqueous citric acid solution (3 x 150 ml.), a saturated aqueous sodium bicarbonate 
solution (3 x 150 ml.), water (1 x 100 ml.) and a brine solution (1 x 100 ml.). The organic phase was dried 
over sodium sulfate and concentrated to 25 ml. The product was filtered and recrystallized from ethyl 
acetate. 2.12 g.,m.p. 171* C. 



E. 2-{t^utoxy(^bonylaminomethyl>N-(6^-butylbenzothia2oN2-yl)thia2ole^arboxamide 

A mixture of 4.82 g. of 2-amino-6-n-butylbenzothiazole, 7.1 g. of the product of Example 23D and 250 
mg. of 4-dimethylaminopyridine in 75~ml. of ethyl acetate was refluxed for 15 hours. The mixture was 
cooled to room temperature and diluted with 1 liter of ethyl acetate. The organic solution was washed with 
10% citric acid aqueous solution (3 x 200 ml.), water (1 x 200 ml.), saturated aqueous sodium bicarbonate 
solution (3 x 200 ml.), water (1 x 200 ml.) and a brine solution (1 x 200 ml.). The organic phase was dried 
over sodium sulfate and concentrate to 30 ml. On cooling solids formed which were filtered and dried, 6 1 
g.. m.p. 143-144* C. 



F. 2-aminomethyl»N>(6-n-butylbenzothiazol-2-yi)thiazole-4<arboxamide hydrobromlde 

A mixture of 3.5 g of the product of Example 23E in 50 ml. of a 33% hydrogen bromide in acetic acid 
was heated to reflux for 10 minutes. After stirring at room temperature overnight the reaction was diluted 
wrth 25 ml. of acetic acid and filtered. The solids were recrystallized from methanol, 723 mg., m.p. 255- 
257 C. dec. 
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Claims 



1. A compound of the formula 




and 

50 



35 




or a pharmaceutical^ acceptable salt thereof, wherein X Is (Ct-Cs)alkyl, hydrogen, (Ci-CsJalkoxy, (Ct-Cs)- 
alkylthio. (Ci-Cgjalkylsulfinyl, (Ci-Cs)aJkylsulfonyl, fluoro, chloro, bromo, nitro, trifluoromethyl, carbamyl, 
4o' N,N-dl(Ci-C3)alkylcarbamyl, phenyl, fluorophenyl, methoxyphenyl, hydroxyphenyl, cyano, cyclohexyl or 
hydroxy(Ci-Cs)alkyi; Y is hydrogen, (Ci-Cs)alkyl, (Ct-Cs )alkoxy, fluoro or thloro; W is hydrogen, (Ct-Cs)- 
alkoxy, (Ci-Cs)aikyl, cyano, fluoro, chloro or bromo; X and Y when taken together frorm a benzo ring or a 
tetrahydrobenzo ring; Z is hydrogen, fluoro, chloro, bromo or (Ci-Co)alkyl; R is a substituent of the formula 



50 



M 

(NH) C-N-R 4 
2 n m ^ s 



or (Q) (CH-) NR 4 R 5 
* P 



where m is an integer of 0 to 1; n is an integer of 0 to 2; R 3 , R* and R 9 are each hydrogen or (Ci-Ca)aikyl; 
Q is Cffe, 0, NR 4 or S; p is an ingteger of 0 to 3; R 4 and R5 when taken together with the nitrogen to which 
S3 they are attached are" piperidino, pyrrolidino, morpholino, thiomorpholino. piperazino or 4-(Ct-Cs)- 
aikylpiperizino; R 1 is hydrogen or methyl; R 2 is hydrogen, (Ci-C4)alkyl, nitro, cyano. trifluoromethyl, fluoro. 
chloro or bromo; and R 6 is (Ci-Cijalkyl, (Ci-C3)alkoxycarbonylmethyl or benzyloxycarbonylmethyl, with the 
proviso that in compounds of formula I, R is at the m or p-position to the carbonyl attachment and when Q 
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10 



15 



20 



•25 



30 



35 



is 0. NR 4 or S. p is 2 to 3. 

2. A compound of claim 1. formula II. 

3. A compound of claim 2, wherein R is 



N 

-CCH ) (N'H) c-N-R 4 
4 n m Is 
R 



(t^^^ * " - " ^ hydr09Sn ' W iS ^ * * and R 2 is hydroge, 

4. The compound of claim 3. wherein X is 6-trifluoromethyl and Y and R 2 are each hydrogen 

5. The compound of claim 3. wherein X is 5-fIuoro, Y is hydrogen and R 2 is i-propyl 

6. The compound of claim 3. wherein X and Y taken together are 4 5-b«n* ft ann pa I. m 

7. The compound of claim 3. wherein X is 4-methoxy. h ^ 

8. The compound of claim 3. wherein X is 5-fluoro. Y Is hydrogen and R 2 is methyl 

9. the compound of claim 3. wherein X has 5-fluoro. Y is 7-fluoro and R 2 in ethvl 

10. The compound of claim 3. wherein X is 4-fluoro. Y is 7-methyl and R 2 is ethvl 

1 . The compound of claim 3, wherein X is 6-cyano. Y is hydrogen and R 2 is methvl 

2. The compound of claim 3. wherein x is 5-fluoro and Y and R 2 are each hydrogen 

3. The compound of claim 3. wherein X is 5-chloro. Y is hydrogen and R 2 is memyl.' 

4. The compound of claim 3. wherein X is 5-chloro. Y is hydrogen and R 2 is eth7 

5. The compound of claim 3. wherein X is 6-phenyl and Y and R 2 are each hydrogen 

6. The compound of claim 3. wherein X is 5-fluoro, Y is 6-fluoro and R 2 Is hydrogen ' 

7. The compound o claim 3. wherein X is 4-methyl. Y is 5-chloro and R 2 is hydrogen, 
a The compound o cla.m 3. wherein X is 5-fluoro. Y is 6-bromo and R 2 is hydrogen. 

19. The compound of claim 3. wherein X is 5-fluoro. Y is hydrogen and R 2 is bromo 

20. The compound of claim 3. wherein X is 5-chloro. Y is 6-methvl and R 2 is hydrogen. 

Z^^H ° C i Wh8re,n X iS 7 -Wfl«orometh yJ . Y is 6-chloro and R 2 is hydrogen. 

* JS ^ ° T 3 ' Wherein X is 6 - phenyl ' Y is «* * h hydrogen 

23. The compound of claim 2. wherein R is 



r 



.R 3 



-<CH 2 > n (NH> m cW . 

40 R 

25 2 ^STi ° C T ?" Wh8rein X iS 7 - f,UOr °' Y iS W is ^oxy and R 2 is ethyl. 

25. The compound of claim 2, wherein R is »wnyi. 

45 (Q)(CHj)pNR*RS 

Wh %e E TtM and 7 f 9 , eaCh hydr096n ° r ^J** a "d * and R 2 are each hydrogen. 

W « ST ° f C,a,m 2Sl Wherei " Q iS S ' * - * « «* Wsen. X is 6-pheny. and Y and 

60 W afe'eS 55? * dai ' m * Wher8 ' n 0 ' S NH ' * " d * " «* me ™ X » ^"enyl and Y and 

W afeelS S5? °' ^ * ^ ° " * M R$ " each methyl " X is «■ Y - 

ss W arfea^? £5? * ^ 25 ' ^ 0 * S> R * 90(1 R$ « «* hyd ^". X * S-fluoro and Y and 

30, A compound of claim 1 , formula I. 

31. A compound of claim 30, wherein Z is hydrogen and R is 
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N 

1 n m U 



where n is 0. m is 1 and R 3 , R 4 and R s are each hydrogen. 
™ 32.~The compound of claim 31. wherein X is 6-nitro and Y and W are each hydrogen. 

33. The compound of claim 31. wherein X is 5-fluoro. Y is 6-fluoro and W is hydrogen. 

34. The compound of claim 2, wherein R is 

(Q)(CH 2 ) P NR 4 R* 

« where R 4 and R s are each hydrogen or (Ci-C 3 )a!kyl or together with the nitrogen to which they are attached 
is piperidino; R 1 and W are each hydrogen and R 2 is hydrogen or (Ci -COalkyl. 

35. The compound of claim 34, wherein X is 5-chloro, Y is 6-chloro, R 2 is ethyl, Q is NH, p is 2 and R 4 
and R s are each methyl. 

36. The compound of claim 34, wherein X is 5-chloro, Y is 6-chloro, R 2 is ethyl, Q is NH, p is 3 and R 4 
and R s are each methyl. 

37. The compound of claim 34, wherein X is 6-cyano, Y is hydrogen, R 2 is ethyl, Q is NH. p is 3 and R 4 - 
and R 5 are each methyl. " 

3a The compound of claim 34, wherein X is 6-cyano, Y is hydrogen, R 2 is ethyl, Q is NH, p is 2 and R 4 
and R 5 together with the nitrogen to which they are attached is piperidino. 
2 * 39. The compound of claim 34, wherein X is 6-n-butyl, Y is hydrogen, R 2 is hydrogen, Q is CH*, p is 0 
and R 4 and R 5 are each hydrogen. ~ - 

40. A pharmaceutical composition comprising a compound as claimed in any one of claims 1 to 39, 
together with a pharmaceutical^ acceptable diluent or carrier. 

30 

Claims for the following Contracting States: ES. GR 

1. A process for preparing a compound of the formula 



35 



40 




wherein M Is 



50 




where X is (Ci-Csjalkyl. hydrogen, (Ci-Cs)alkoxy, (Ct-Cs)alkylthlo. (C-Cs)alkylsulfinyl, (Ci-Cs)aikylsulfonyl, 
fluoro, chloro. bromo, nitro. trifluoromethyl. carbamyl, N,N-dl(Ci-C3)alkylcarbamyl, phenyl, fluorophenyl, 
methoxyphenyl, hydroxyphenyl. cyano. cyclohexyl or hydroxy(Ci-C s )alkyl; Y is hydrogen, (Ci-Cs)alkyl, (Ci- 
C s )alkoxy, fluoro or chloro; W is hydrogen, (Ci-Cs)aikoxy, (Ci-Cs)alkyl, cyano, fluoro, chloro or bromo; X 
and Y when taken together form a benzo ring or a tetrahydrobenzo ring; Z is hydrogen, fluoro, chidrb. 
bromo or (Ci-C 3 )alkyl; r is a substituent of the formula 
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R 3 

s - (CH 2 , n (MH, m £ "f" R4 or (Q)(CH 2 ) nrV 

R 5 

where m is an integer of 0 to 1; n is an integer of 0 to 2: R», R* and R* are each hydrogen or (C,-C a )aJkvl- 
w Q is CH 2 . 0, NR* or S; p is an integer of 0 to 3; R* and Rs when taken together with the nitrogen to which 
they are attached are piperidlno. pyrrolidino, morpholino, thiomorpholino, piperazino or 4-<Ci-CM. 
aikylpiperiano; R< is hydrogen or methyl; and ff is hydrogen. (C,-C»)alkyl, nitro. cyano. trifluorometyl 
fluoro. chloro or bromo. with the proviso that in compounds where M is phenyl. R is at the m or p-position 
to the carbonyl attachment and when Q is 0. NR* or S. p is 2 to 3 characterized by reacting"! derivative of 
the acid of the formula ~ 
M-COjH 

with a 2-aminobenzothiazole of the formula 



1S 



so 



NH 

25 

or an alkali metal salt thereof in a reaction-inert solvent until the reaction is substantially complete and 
optionally, alkylating the product wherein R 1 is hydrogen. 

£ The process of claim 1, wherein the acid derivative is the N-hydroxysuccinimide ester and the 
3Q reaction-inert solvent is dimethylformamide, dimethylsulfoxide or N-methyl-2-pyrrolidione. 

3. The process of claim 1, wherein the acid derivative is the acid chloride and the reaction-inert is 
dimethylformamide, dimethylsulfoxide or acetonitrile. 

4. The process of claim 1, wherein the add derivative Is an alkyl ester, the 2-aminobenzothia20le is as 
the sodium salt and the reaction-inert solvent is dimethylformamide. dimethylsulfoxide or acetonitrile. 
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